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@ Mobile radio communication system using a sound or voice activity detector and convolutlonal 
coding. 

@ There is disclosed a mobile radio communi- 
cations system comprising a transmitter section 
and a receiver section at each of a base station 
and a mobile station. In the transmitter section, 
when a sound-absent section is detected in 
sound data to be transmitted, transmission of 
the sound data is stopped, and instead, tail bits 
are transmitted. The transmission power is low- 
ered to zero or to a given value other than zero 
when the transmission of the tail bits is finished. 
The lowering of the transmission power Is held 
untfl a sound-present section is detected. The 
oonvolutional encoding is efected to the sound 
data and the tail bits prior to transmission. In 
the receiver section, the variation in transmis- 
sion is monitored to control operation of an 
associated component in response to the moni- 
tored power variation. Viterbi decoding is env 
ployed for decoding the convolutional code. 
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Tlib application claims the priority right under 
EPC Art 88 Par. 1 . of Japanese Patent Application 
No. Hei 06-091 91 4 filed on 28th April 1994. the entire 
disclosure of which is incorporated herein by refer- 
ence. 

The present invention relates to a mobile radio 
communication system* comprising a transmitter sec- 
tion and a receiver section employed at a mobile sta- 
tion and at a base station. The invention also relates 
to a transmitter section for use in such a system, to a 
receiver section for use in such a system, and to a 
transmission control method for use in such a system. 

In a mobile radio communication system, such as 
the personal communication system (PCS) and the 
digital cellular system, the discontinuous transmis- 
sion control (hereinafter referred to as "VAD/DTX 
control") and the Viterbi decoding have been em- 
ployed. The VAD/DTX control technique and the Vi- 
terbi decoding technique are disclosed, for example, 
in "Mobile Station-Base Station Compatibility Stan- 
dard for Dual-Mode Wideband Spread Spectrum Cel- 
lular System", TlA/EIA/lS-95, and the Viterbi decod- 
ing algorithm is disclosed in "Coding Theory", 1990, 
Hideki I MAI, Institute of Electronic Communication In- 
formation. 

In the existing literature, at the transmitter side, 
input data is formed Into frames, as transmission 
units of a constant length, each having tail bits, such 
as, eight "0" bits at the termination thereof. The input 
data in the form of frames are convolutionally encod- 
ed and then transmitted on a given radio channel. At 
the receiver side, the transmitted convolutional code 
is decoded using the Viterbi decoding method. Fur- 
ther, at the transmitter side, particularly at the mobile 
station, the VAD/DTX control is performed when 
transmitting sound data. Specifically, input sound 
data are monitored for detection of a soundless or 
sound-absent section in the Input sound data. When 
the soundless section is detected, the transmission 
power for that section is controlled to 0 (zero) or low- 
ered to a given value other than 0. 

However, in the prior art as described above, the 
tail bits are added to a continuous series of data bits 
at constant intervals to form the frames to be trans- 
mitted as transmission units. This causes a data 
transmission rate to be lowered. Further, such addi- 
tion of the tail bits makes matching of transmission 
rates of the data bits and the tail bits difficult to cause 
complication of the hardware structure for ensuring 
such rate matching. 

Therefore, it is an object of the present invention 
to provide an improved mobile station and/or an irth 
proved base statbn for a mobile radio communication 
system. 

According to one aspect of the present invention, 
a transmitter section for a mobile radio communica- 
tion comprises a discontinuous transmission control 
section for detecting a sound-absent section in sound 



data to be transmitted on a radio channel and for lovk^ 
ering a transmission power for the sound-absent sec- 
tion; a convolutional encoder for convolutionally en- 
coding the sound data for an error correction; a tail bit 

5 generator for generating tail bits to be inserted at the 
sound-absent section; and a switching section for in- 
putting one of the sound data or the tail bits into the 
convolutional encoder, wherein the discontinuous 
transmission control section controls the switching 

10 section to insert the tail bits at the sound-absent sec- 
tion and further controls the transmission power to be 
lowered for the sound-absent section where no tail 
bits are inserted. 

According to another aspect of the present inven- 
ts tion, a discontinuous transmission control method 
adapted for the Viterbi decoding in a nnobile radio 
communication comprises the steps of stopping 
transmission of sound data when detecting a sound- 
absent section in sound data after a sound- present 

20 section; adding tall bits after the sound- present sec- 
tion; and lowering a transmission power after the ad- 
dition of the tall bits. 

According to another aspect of the present inven- 
tion, a receiver section for a mobile radio communi- 

25 cation comprises a receiving section for separating 
sound- indicative data and ON/OFF information at>out 
a transmission power of the sound- indicative data, 
from data transmitted on a radio channel; a first de- 
coder for inputting the sound-indicative data from the 

30 receiving section and for converting the sound- 
indicative data Into decoded data; a second decoder 
for inputting the decoded data from the first decoder 
and converting the decoded data into sound data; and 
a control section for inputting the ON/OFF infonma- 

35 tion from the receiving section to control the receiving 
section, the first decoder and the second decoder, 
wherein the control section, in response to the OFF 
infonmation, stops the receiving section from sending 
the sound-indicative data to the first decoder and 

40 Stops the first decoder from converting the sound- 
indicative data into the decoded data, while allows the 
second decoder to output ambient noise instead of 
the sound data, and wherein the control sectk)n, in re- 
sponse to the ON information, allows the receiving 

45 section to send the sound- indicative data to the first 
decoder and allows the first decoder to convert the 
sound-indicative data into the decoded data so that 
the second decoder converts the decoded data input- 
ted from the first decoder into the sound data. 

50 According to another aspect of the present inven- 
tion, a receiver section for a mobile radio communi- 
cation comprises a receiving section for outputting 
sound- indicative data transmitted on a radk) channel 
and for outputting received- power infomiation of the 

55 sound- indicative data; a first decoder for inputting the 
sound- indicative data from the receiving section to 
convert the sound-indicative data into decoded data 
and for detecting tail bits contained in the sound- 
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indicative data; a second decoderfor inputting the de- 
coded data from the first decoder and for converting 
the decoded data into sound data; and a control sec- 
tion for inputting the received-power information from 
the receiving section and a result of the tail bit detec- 
tion from the first decoder, the control section deter- 
mining a sound-absent section or a sound-present 
section in the sound-indicative data based on the re- 
ceived-power information and the tail bit detection re- 
sult, and performing an ON/OFF control of the receiv- 
ing section, the first decoder and the second decoder, 
wherein the control section, in response to the deter- 
mination of the sound-absent section, stops the re- 
ceiving section from sending the sound- indicative 
data to the first decoder and stops the first decoder 
from converting the sound-indicative data into the de- 
coded data, while allows the second decoder to out- 
put ambient noise instead of the sound data, so as to 
perform the OFF control, and wherein the control sec- 
tion, in response to the determination of the sound- 
presence section, allows the receiving section to 
send the sound-indicative data to the first decoder 
and allows the first decoder to convert the sound- 
indicative data into the decoded data so that the sec- 
ond decoder converts the decoded data inputted 
from the first decoder into the sound data, so as to 
perform the ON control. 

The present invention will be understood more 
fully from the detailed description given hereinbelow 
and from the accompanying drawings of the preferred 
embodiments of the invention, which are given by 
way of example only, and are not intended to limit the 
present invention. 

In the drawings: 

Fig. 1 is a block diagram showing a structure of 
a transmitter section for a mobile radio commu- 
nication system according to a preferred embodi- 
ment of the present invention; 
Figs. 2A and 2B are diagrams, respectively, for 
explaining an Insertion manner of tail bits relative 
to input sound data according to the preferred 
embodiment; 

Fig. 3 is a flowchart representing an operation of 
a VAD/DTX control section shown in Fig. 1; 
Fig. 4 is a block diagram showing a structure of 
a receiver section corresponding to the transmit- 
ter section shown in Fig. 1, according to a prefer- 
red embodiment of the present invention; and 
Fig. 5 is a block diagram showing a structure of 
a receiver section corresponding to the transmit- 
ter sectton shown in Fig. 1, according to another 
preferred embodiment of the present invention. 
Now, preferred embodiments of the present in- 
vention will be described hereinbelow with reference 
to the accompanying drawings. 

Before describing the preferred embodiments, 
brief explanation will be given hereinbelow about the 
VAD/DTX control and the Viterbi decoding which are 



employed in the following preferred embodiments. 

The VAD/DTX control is used in the communica- 
tion system for transmitting/receiving sound data. In 
the VAD/DTX control, data to be transmitted is moni- 

5 tored for detection of a soundless or sound-absent 
section in the data. When the soundless section is de- 
tected, a transmission power for that soundless sec- 
tion is lowered to 0 (zero) or a given value other than 
0. Accordingly, in the mobile radio conrtmunication 

10 system using the VAD/DTX control, a power con- 
sumption is diminished at a transmitter side, while, at 
a receiver side, interference to other ongoing commu- 
nications can be suppressed. 

On the other hand, the Viterbi decoding is the op- 
ts timum decoding method for the convotutional code 
and thus can easily achieve decoding of the convolu- 
tlonal code which is otherwise difficult to decode us- 
ing the other decoding methods. Specifically, in the 
Viterbi decoding, a codeword which is the closest to 

20 an Input string in tenms of the Hamming distance is se- 
lected and outputted as a result of the decoding. For 
enhancing convergence or reliability of the Viterbi de- 
coding, it is necessary to insert tail bits per unit, such 
as, per frame of data or a data bit stream. 

25 In consideration of the foregoing advantages of 

the VAD/DTX control and the Viterbi decoding, the 
mobile radio communication system having both ad- 
vantages or functions has been sought. However, as 
described above, the Viterbi decoding requires the 

30 tail bits to be inserted to the data bit stream per unit. 
Conventionally, this process was dealt with by chang- 
ing a data transmission rate. As a result, in the system 
using the Viterbi decoding, the hardware structure for 
generating dock pulses Inevitably becomes com pi i- 

35 cated. 

The following preferred embodiments aim to pro- 
vide the mobile radio communication system which 
employs the VAD/DTX control and the Viterbi decod- 
ing, while is free of the foregoing drawbacks. 

40 Fig. 1 shows a transmitter section in the mobile 

radb communication system according to a preferred 
emlx)diment of the present invention. The transmitter 
section shown in Fig. 1 may be used as a transmitter 
section of a mobile station and/or a base station for, 

45 such as, the personal communication system or the 
digital cellular system. 

In Fig. 1, a VAD/DTX control section 101 is con- 
nected to an input data line for receiving input sound 
data therefrom. The VAD/DTX control section 101 

50 monitors the received input sound data for detection 
of sound contained in the input sound data. The 
VAD/DTX control section 101 controls operations of 
a switch 103 and a transmitting section 105 depend- 
ing on a result of the sound detection. Specifically, 

55 when sound is detected in the input sound data, the 
VAD/DTX control section 101 controls the switch 103 
to connect a convolutional encoder 104 to the input 
data line. The VAD/DTX control section 101 further 
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performs a power oontrol of a transmitting section 
105 to allow transmission of the input sound data on 
a radio channel. 

A tall bit generator 102 Is connected to an Input 
side of the switch 103 and produces given tail bits. On 5 
the other hand, the convolutional encoder 104 is con- 
nected to an output side of the switch 103. The con- 
volutional encoder 104 convolutionally encodes the 
input sound data or the tail bits fed through the switch 
1 03 for error correction at a receiver side. io 

The switch 103 has three input terminals a. b and 
c and connects the convolutional encoder 104 to one 
of the three input terminals under the control of the 
VAD/DTX control section 101. The input terminal a is 
connected to the input data line, the input terminal b is 
is connected to the tail bit generator 1 02, and the Input 
terminal c is grounded. 

Figs. 2A and 2B are diagrams, respectively, for 
explaining an insertion manner of the tail bits relative 
to the input sound data. Fig. 2B shows the input sound 20 
data. As appreciated from Fig. 2A, in this prefenred 
embodiment, the tail bits, which may be eight '*0" bits, 
are added immediately after each of sound-present 
sections of the input sound data which are divided by 
subsequent soundless or sound-absent sections. The 25 
tall bit-added data shown in Fig. 2A are transmitted 
from the transmitting section 105 on the radio chan- 
nel. 

Fig. 3 is a flowchart showing a control routine to 
be executed by the VAD/DTX control section 101. 30 

In Fig. 3, at step 301 , it is assumed that a sound- 
present section of the input sound data is now detect- 
ed so that the data transmission is performed at the 
transmitting section 105. At this time, the input termi- 
nal a is connected to the output terminal in the switch 35 
1 03. Subsequently, at step 302, the VAD/DTX control 
section 101 determines whether a sound-absent sec- 
tion is detected. If answer is negative, the routine re- 
turns to step 301 where the input terminal a is held to 
be connected to the output tenminal in the switch 103. 40 
On the other hand, if answer at step 302 is positive, 
that is, the sound-absent section is detected, the rou- 
tine proceeds to step 303 where the input terminal b 
is connected to the output terminal in the switch 103 
so that the transmission of the sound data is stopped, 45 
and instead, the tail bits (a string of eight "0" bits in 
this preferred embodiment) produced by the tail bit 
generator 102 are fed to the transmitting section 105 
via the convolutional encoder 104 so as to be trans- 
mitted on the radio channel. so 

Subsequently, the routine proceeds to step 304 
where the VAD/DTX control section 101 determines 
whether a sound-absent section is detected. If an- 
swer at step 304 is negative, that is, a sound-present 
section is detected, the input terminal a is connected 55 
to transmit the input sound data at step 301. On the 
other hand, if answer at step 304 is positive, the rou- 
tine proceeds to step 305 where the VAD/DTX control 



section 101 control the switch 103 to connect the in- 
put terminal c to the output terminal and further per- 
forms the power control to reduce the power to the 
transmitting sedion 105 to 0 (zero). Accordingly, no 
transmission Is allowed from the transmitting section 
105. The execution of steps 304 and 305 is repeated 
until answer at step 304 becomes negative. 

It may be arranged that, at step 305, the transmis- 
sion power is lowered to a given value other than 0. 
In this case, instead of connecting the input terminal 
c, the input terminal a is connected to the output ter- 
minal in the switch 103. 

The sound data and the tail bits convolutionally 
encoded by the convolutional encoder 104 are modu- 
lated at the transmitting section 105 and sent out on 
the radio channel as modulated sound- indicative 
data. The modulated sound -indicative data are re- 
ceived by the receiver side and demodulated. The de- 
modulated sound- indicative data are decoded by a Vi- 
terbi decoder at the receiver side so as to be output- 
ted as decoded data. 

It may be arranged that a communication control 
signal or the like is transmitted along with the above- 
noted modulated sound-indicative data. 

Fig. 4 is a block diagram showing a structure of 
a receiver section corresponding to the transmitter 
section shown in Fig. 1, according to a preferred enrv 
bodiment of the present invention. In this preferred 
emlwdiment, the transmitter section shown in Fig. 1 
transmits signaling data for the communication con- 
trol protocol along with the foregoing modulated 
sound-indicative data. The signaling data represent 
ON/OFF information about the transmissk)n power of 
the sound-indicative data. 

In Fig. 4, the receiver section includes a receiving 
section 401 for receiving signals from the radio chan- 
nels, a Viterbi decoder 402, a sound decoder 403 and 
a control section 404. The receiving section 401 sep- 
arates the sound-indicative data including the sound 
data and the tail bits, and the signaling data from the 
signals received from the radio channels, and outputs 
the sound-indicative data to the Viterbi decoder 402 
and the signaling data to the control section 404. The 
Viterbi decoder 402 decodes the sound- indicative 
data to derive decoded data and outputs the decoded 
data to the sound decoder 403. The sound decoder 
403 converts the received decoded data to sound 
data and outputs same. 

The control section 404 operates based on the 
received signaling data, that is, the ON/OFF informa- 
tion about the transmission power caused by the 
VAD/DTX control. Specifically, when the OFF infor- 
mation is received, the control section 404 sends an 
OFF control signal to each of the receiving section 
401. the Viterbi decoder 402 and the sound decoder 
403. In response to the OFF control signal, the receh^- 
ing section 401 stops sending the sound-indicative 
data to the Viterbi decoder 402 so that the operation 
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of the Viterbi decoder 402 is stopped. The sound de- 
coder 403 outputs, as sound data, ambient noise as 
represented by Hoth notee. 

On the other hand, when the ON information is re- 
ceived, the control section 404 sends an ON control 
signal to each of the receiving section 401 , the Viterbi 
decoder 402 and the sound decoder 403. In response 
to the ON control signal, the receiving section 401 
sends the sound-indicative data to the Viterbi decod- 
er 402 so that the Viterbi decoder 402 starts the op- 
eration. The sound decoder 403 stops the foregoing 
ambient noise and decodes the decoded data into the 
sound data. 

Fig. 5 is a block diagram shovi/ing a structure of 
a receiver section corresponding to the transmitter 
section shown in Fig. 1 , according to another prefer- 
red embodiment of the present invention. In this pre- 
ferred embodiment, the transmitter section shown In 
Fig. 1 transmits pilot signals for detection of signal 
synchronization and phase rotation along with the 
sound-indicative data. 

In this preferred embodiment, the receiver sec- 
tion also includes a receiving section 501 , a Viterbi 
decoder 502, a sound decoder 503 and a control sec- 
tion 504. 

The receiving section 501 sends the sound- 
indicative data to the Viterbi decoder 502 and re- 
ceived-power infonmation to the control section 504. 
The received- power information Is a ratio of a re- 
ceived power of the signal representing the sound- 
indicative data relative to a received power of the pilot 
signal. Accordingly, it represents a large value at the 
sound-present section and a smaller value at the 
sound-absent section. The Viterbi decoder 502 sends 
decoded data to the sound decoder 503 and a state 
of internal registers of the Viterbi decoder 502 to the 
control section 504. The sound decoder 503 converts 
the received decoded data into sound data. 

The control section 504 determines the sound- 
present section or the sound-absent section based on 
the received-power information and the internal reg- 
ister state of the Viterbi decoder 502. In this prefenred 
embodiment, the control section 504 detenmines the 
sound-absent section when the Internal register state 
conresponds to the tall bits and the received- power in- 
formation becomes equal to or smaller than a given 
threshold value. 

When the sound-absent section Is determined, 
the control section 504 sends an OFF control signal 
to each of the receiving section 501, the Viterbi de- 
coder 502 and the sound decoder 503. In response to 
the OFF control signal, the receiving section stops 
sending the sound-indicative data to the Viterbi de- 
coder 502 so that the Viterbi decoder 502 stops the 
operation. At this time, the sound decoder 503 out- 
puts, as sound data, ambient noise as represented by 
Hoth noise. 

On the other hand, when the sound-present sec- 



tion Is determined, the control section 504 sends an 
ON control signal to each of the receiving section 501 , 
the Viterbi decoder 502 and the sound decoder 503. 
In response to the ON control signal, the receiving 

5 section 501 sends the sound-Indicative data to the Vi- 
terbi decoder 502 so that the Viterbi decoder starts 
the operation. Accordingly, the sound decoder 503 
stops outputting the ambient noise and decodes the 
received decoded data Into the sound data. 

10 As described above, according to the foregoing 

prefenred embodiments, the tall bits are not inserted 
per frame as in the prior art. Specifically, when the 
sound-absent section is detected, the transmission of 
the sound data is stopped, and Instead, the tail bits 

15 are transmitted. The transmission power Is lowered to 
0 (zero) or the given value other than 0 when the 
transmission of the tail bits is finished. Accordingly, 
error-correction capability of the convolutional code 
is not deteriorated by the VAD/DTX control. Further. 

20 it is not necessary to change the transmission rate of 
the sound data so that the complication of the hard- 
ware structure for generating clock pulses is prevent- 
ed. Specifically, a temporary shunt memory, a 
switching circuit and a plurality of clock circuits which 

25 have been conventionally required for the rate match- 
ing can be replaced only by a switching circuit. 

Further, by performing the VAD/DTX control, the 
transmission power consumption at the transmitter 
side as well as the power consumption for the decod- 

30 ing process to derive the sound data at the receiver 
side can be lowered, and further, the interference in 
the radio channels can be suppressed. Accordingly, 
the reduction in size and weight of the mobile station 
can be realized with the good communication quality. 

35 

Claims 

1. A transmitter section for a mobile radio commu- 
40 nicatlon. comprising: 

a discontinuous transmission control sec- 
tion for detecting a sound-absent section In 
sound data to be transmitted on a radio channel 
and for lowering a transmission power for said 
45 sound-absent section; 

a convolutional encoder for convolutlonal- 
ly encoding said sound data for an error correc- 
tion; 

a tail bit generator for generating tail bits 
50 to be inserted at said sound-absent section; and 
a switching section for inputting one of 
said sound data or said tail bits into said convo- 
lutional encoder, 

wherein said discontinuous transmission 
55 control section controls said switching sectbn to 

insert said tail bits at said sound-absent section 
and further controls the transmission power to be 
lowered for said sound-absent section where no 
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tail bits are inserted. 

2. The transmitter section as set forth in claim 1. 
wherein said discontinuous transmission control 
section controls the transmission power to 0 for 
said sound-absent section where no tail bits are 
inserted. 

3. The transmitter section as set forth in daim 1« 
wherein said transmitter section is adapted for 
the Viterbi decoding. 

4. The transmitter section as set forth in daim 1, 
wherein said transmitter section is applied to a 
mobile station. 

5. The transmitter section as set forth in daim 1, 
wherein said transmitter section is applied to a 
base station. 

6. The transmitter section as set forth in daim 1, 
wherein said switching section indudes afirst ter- 
minal for inputting said sound data, a second ter- 
minal for Inputting said tail bits from said tail bit 
generator, and a third tenminal, and wherein said 
third terminal is connected to said convolut tonal 
encoder at said sound-at>sent section where no 
tail bits are inserted. 

7. A discontinuous transmission control method 
adapted for the Viterbi decoding In a mobile radio 
communication* said method comprising the 
steps of: 

stopping transmission of sound data when 
detecting a sound-absent section In sound data 
after a sound- present section; 

adding tail bits after said sound-present 
section; and 

lowering a transmission power after said 
addition of the tail bits. 

8. A receiver section for a mobile radio communica- 
tion, comprising: 

a receiving section for separating sound- 
indicative data and ON/OFF information about a 
transmission power of said sound- indicative 
data, from data transmitted on a radio channel; 

a first decoder for inputting said sound- 
indicative data from said receiving section and for 
converting said sound-indicative data into decod- 
ed data; 

a second decoderfor inputting said decod- 
ed data from said first decoder and converting 
said decoded data into sound data; and 

a control section for inputting said 
ON/OFF information from said receiving section 
to control said receiving section, said first decod- 
er and said second decoder. 



wherein said control section, in response 
to the OFF infonnnation, stops said receiving sec- 
tion from sending said sound- indicative data to 
said first decoder and stops said first decoder 

5 from converting said sound-Indicative data into 

said decoded data, while allows said second de- 
coder to output ambient noise instead of said 
sound data, and wherein said control section, in 
response to the ON information, allows said re- 

10 celving section to send said sound-indicative 

data to said first decoder and allows said first de- 
coder to convert said sound-indicative data into 
said decoded data so that said second decoder 
converts said decoded data inputted from said 

15 first decoder into said sound data. 

9. The receiver section as set forth in daim 8, 
wherein said first decoder is a Viterti decoder. 

20 10. The receiver section as set forth in daim 8, 
wherein said ambient noise Is Hoth noise. 

11. The receiver section as set forth in daim 8, 
wherein said receiver section is applied to a nr>o- 

25 bile station. 

12. The receiver section as set forth in daim 8, 
wherein said receiver section is applied to a base 
station. 

30 

13. A receiver section for a mobile radio communica- 
tion, comprising: 

a receiving section for outputting sound- 
Indicative data transmitted on a radio channel 

35 and for outputting received-power information of 

said sound- Indicative data; 

a first decoder for inputting said sound- 
Indicative data from said receiving section to con- 
vert said sound-indicative data into decoded data 

40 and for detecting tail bits contained In said sound- 

indicative data; 

a second d ecod er for i nput ting said decod- 
ed data from said first decoder and for converting 
said decoded data Into sound data; and 

45 a control section for inputting said re- 

ceived-power Information from said receiving 
section and a result of said tall bit detection from 
said first decoder, said control section determin- 
ing a sound-absent section or a sound-present 

50 section in said sound-indicative data based on 
said received-power Information and said tail bit 
detection result, and performing an ON/OFF con- 
trol of said receiving section, said first decoder 
and said second decoder, 

55 wherein said control section, in response 

to the determination of the sound-absent section, 
stops said receiving section from sending said 
sound-indicative data to said first decoder and 
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Stops said first decoder from converting said 
sound-indicative data into said decoded data, 
while allows said second decoder to output anv 
bient noise instead of said sound data, so as to 
perform said OFF control, and wherein said con- 
trol section, in response to the determination of 
the sound-presence section, allows said receiv- 
ing section to send said sound-indicative data to 
said first decoder and allows said first decoder to 
convert said sound- indicative data into said de- 
coded data so that said second decoder converts 
said decoded data inputted from said first decod- 
er into said sound data, so as to perform said ON 
control. 

14. The receiver section as set forth in claim 13, 
wherein said received- power information is a ra- 
tio between a received power of a signal repre- 
senting said sound-indicative data and a re- 
ceived power of a pilot signal. 

15. The receiver section as set forth in claim 13, 
wherein said first decoder is a Viterbi decoder. 

16. The receiver section as set forth in claim 13, 
wherein said ambient noise is Hoth noise. 



19. A mobile radio communication system compris- 
ing: 

(1) a base station including: 

(A) a transmitter section including: 

(a) a discontinuous transmission con- 
trol section for detecting a sound- 
absent section in sound data to be 
transmitted on a radio channel and for 
lowering a transmission power for said 
sound-absent section; 

(b) a convolutional encoder for convo- 
lutionally encoding said sound data for 
an enror correction; 

(c) a tail bit generator for generating tail 
bits to be inserted at said sound- 
absent section; and 

(d) a switching section for inputting one 
of said sound data or said tail bits into 
said convolutional encoder, 

wherein said discontinuous 
transmission control section controls 
said switching section to insert said tail 
bits at said sound-absent section and 
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17. The receiver section as set forth in claim 13, 
wherein said receiver section is applied to a mo- 
bile station. 30 

18. The receiver section as set forth in claim 13, 
wherein said receiver section is applied to a base 
station. 
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further controls the transmission pow- 
er to t>e lowered for said sound-at)sent 
section where no tail bits are inserted. 
(B) a receiver section including: 

(a) a receiving section for receiving 
data transmitted on a radio channel 
and for separating sound-indicative 
data and ON/OFF information about a 
transmission power of said sound- 
indicative data from said received 
data; 

(b) a first decoder for inputting said 
sound-indicative data from said receiv- 
ing section and for converting satd 
sound-indicative data into decoded 
data; 

(c) a second decoder for inputting said 
decoded data from said first decoder 
and converting said decoded data into 
sound data; and 

(d) a control section for inputting said 
ON/OFF information from said receiv- 
ing section to control said receiving 
section, said first decoder and said 
second decoder, 

wherein said control section, in 
response to the OFF information, stops 
said receiving section from sending 
said sound-indicative data to said first 
decoder and stops said first decoder 
from converting said sound-indicative 
data into said decoded data, while al- 
lows said second decoder to output 
ambient noise instead of said sound 
data, and wherein said control section, 
in response to the ON information, al- 
lows said receiving section to send 
said sound-indicative data to said first 
decoder and allows said first decoder 
to convert said sound- indicative data 
into said decoded data so that said sec- 
ond decoder converts said decoded 
data inputted from said first decoder 
into said sound data, 
(2) a nrkobile station including: 

(A) a transmitter section including: 

(a) a discontinuous transmission con- 
trol section for detecting a sound- 
absent section in sound data to be 
transmitted on a radio channel and for 
lowering a transmission power for said 
sound-absent section; 

(b) a convolutional encoder for convo- 
tutionally encoding said sound data for 
an error correction; 

(c) a tail bit generator for generating tail 
bits to be inserted at said sound- 
absent section; and 
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(d) a switching section for inputting one 
of said sound data or said tail bits into 
said convolutional encoder, 

wherein said discontinuous 
transnnission control section controls 5 
said switching section to insert said tail 
bits at said sound-absent section and 
further controls the transmission pow- 
er to be lowered for said sound-absent 
section where no tail bits are inserted, io 
(B) a receiver section including: 

(a) a receiving section for receiving 
data transmitted on a radio channel 
and for separating sound- indicative 
data and ON/OFF information about a is 
transmission power of said sound- 
indicative data from said received 
data; 

(b) a first decoder for inputting said 
sound-indicative data from said receiv- 20 
Ing section and for converting said 
sound-indicative data into decoded 
data; 

(c) a second decoder for inputting said 
decoded data from said first decoder 25 
and converting said decoded data into 
sound data; and 

(d) a control section for inputting said 
ON/OFF information from said receiv- 
ing section to control said receiving 30 
section, said first decoder and said 
second decoder, 

wherein said control section, in 
response to the OFF information, stops 
said receiving section from sending 35 
said sound-indicative data to said first 
decoder and stops said first decoder 
from converting said sound-indicative 
data into said decoded data, while al- 
lows said second decoder to output 40 
ambient noise instead of said sound 
data, and wherein said control section, 
in response to the ON information, al- 
lows said receiving section to send 
said sound-indicative data to said first 45 
decoder and allows said first decoder 
to convert said sound- indicative data 
into said decoded data so that said sec- 
ond decoder converts said decoded 
data inputted from said first decoder so 
into said sound data. 

20. A mobile radio communication system compris- 
ing: 

(1) a base station including: 55 
(A) a transmitter section including: 

(a) a discontinuous transmission con- 
trol section for detecting a sound- 



absent section In sound data to be 
transmitted on a radio channel and for 
lowering a transmfesion power for said 
sound-absent section; 

(b) a convolutional encoder for convo- 
tutionally encoding said sound data for 
an error con-ection; 

(c) a tail bit generator for generating tail 
bits to be inserted at sard sound- 
absent section; and 

(d) a switching section for inputting one 
of said sound data or said tail bits into 
said convolutional encoder, 

wherein said discontinuous 
transmission control section controls 
said switching section to insert said tail 
bits at said sound-absent section and 
further controls the transmission pow- 
er to be lowered for said sound-absent 
section where no tail bits are inserted, 
(B) a receiver section including: 

(a) a receiving section for outputting 
sound-indicative data transmitted on a 
radio channel and for outputting re- 
ceived-power information of said 
sound-indicative data; 

(b) a first decoder for inputting said 
sound-indicative data from said receiv- 
ing section to convert said sound- 
indicative data into decoded data and 
for detecting tail bits contained in said 
sound-indicative data; 

(c) a second decoder for inputting said 
decoded data from said first decoder 
and for converting said decoded data 
into sound data; and 

(d) a control section for inputting said 
received -power information from said 
receiving section and a result of said 
tail bit detection from said first decod- 
er, said control section determining a 
sound-absent section or a sound- 
present section in said sound- 
indicative data based on said received- 
power information and said tail bit de- 
tection result, and performing an 
ON/OFF control of said receiving sec- 
tion, said first decoder and said second 
decoder, 

wherein said control section, in 
response to the detemnination of the 
sound-absent section, stops said re- 
ceiving section from sending said 
sound-Indicative data to said first de- 
coder and stops said first decoder from 
converting said sound-indicative data 
into said decoded data, while allows 
said second decoder to output ambient 
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noise instead of said sound data, so as 
to perform said OFF control, and 
wherein said control section, in re- 
sponse to the detemnination of the 
sound-presence section, allows said s 
receiving section to send said sound- 
indicative data to said first decoder and 
allows said first decoder to convert 
said sound -indicative data into said de- 
coded data so that said second decod- io 
er converts said decoded data inputted 
from said first decoder into said sound 
data, so as to perform said ON control, 
a mobile station including: 

(A) a transmitter section including: is 

(a) a discontinuous transmission con- 
trol section for detecting a sound- 
absent section in sound data to be 
transmitted on a radio channel and for 
lowering a transmission power for said 20 
sound-absent section; 

(b) a convolutional encoder for convo- 
iutionally encoding said sound data for 
an enror correction; 

(c) a tail bit generator for generating tail 25 
bits to be inserted at said sound- 
absent section; and 

(d) a switching section for inputting one 
of said sound data or said tail bits into 
said convolutional encoder. 30 

wherein said discontinuous 
transmission control section controls 
said switching section to insert said tail 
bits at said sound-absent section and 
further controls the transmission pow- 35 
er to be lowered for said sound-absent 
section where no tail bits are inserted, 

(B) a receiver section including: 

(a) a receiving section for outputting 
sound -Indicative data transmitted on a 40 
radio channel and for outputting re- 
ceived-power information of said 
sound-Indicative data; 

(b) a first decoder for inputting said 
sound-indicative data from said receiv- 45 
ing section to convert said sound- 
indicative data into decoded data and 

for detecting tail bits contained in said 
sound-indicative data; 

(c) a second decoder for inputting said so 
decoded data from said first decoder 

and for converting said decoded data 
into sound data; and 

(d) a control section for inputting said 
received-power information from said ss 
receiving section and a result of said 

tail bit detection from said first decod- 
er, said control section determining a 



sound-at)sent section or a sound- 
present section in said sound- 
indicative data based on said received- 
power information and said tail bit de- 
tection result, and performing an 
ON/OFF control of said receiving sec- 
tion, said first decoder and said second 
decoder, 

wherein said control section, in 
response to the determination of the 
sound-absent section, stops said re- 
ceiving section from sending said 
sound-indicative data to said first de- 
coder and stops said first decoder from 
converting said sound-indicative data 
into said decoded data, while allows 
said second decoder to output ambient 
noise instead of said sound data, so as 
to perform said OFF control, and 
wherein said control section, in re- 
sponse to the determination of the 
sound-presence section, allows said 
receiving section to send said sound- 
indicative data to said first decoder and 
allows said first decoder to convert 
said sound-indicative data into said de- 
coded data so that said second decod- 
er converts said decoded data inputted 
from said first decoder into said sound 
data, so as to perform said ON control. 
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